INTRODUCTION {#sec1-1}
============

Ghrelin is a natural ligand for growth hormone (GH) secretagogue receptors and has potent GH-releasing activity in a dose-dependent manner.\[[@ref1]\] Ghrelin has an important role in the short-term regulation of appetite and the long-term regulation of energy balance and glucose homeostasis.\[[@ref2]\] These data suggest that ghrelin may be an important link between nutrition and growth. Ghrelin levels have been found to be elevated in patients with anorexia nervosa compared with those in healthy controls, and it is suggested that plasma ghrelin levels reflect acute and chronic energy balance in humans.\[[@ref3]\] The presence of significant ghrelin concentrations in human cord blood has been shown, but there is no study evaluating cord blood ghrelin levels in intrauterine growth-restricted infants.\[[@ref4]\]

MATERIALS AND METHODS {#sec1-2}
=====================

Fifty newborn infants born at Suzan University Hospital during the period of January 2009--November 2009 were enrolled in the study. The infants were divided into two groups:

Group A: Small for gestational age (SGA) infants consisted of 30 infants (16 females and 14 males); their gestational age ranged from 36 to 39 weeks and their weight ranged from 1 to 2.2 kg.

Group B: Appropriate for gestational age (AGA) infants included 20 infants (9 males and 11 females); their gestational age ranged from 38 to 41 weeks and their weight ranged from 3 to 3.6 kg.

Infants of both the groups underwent complete history taking. Complete medical examination including anthropometric measurements (weight, length, head circumference, chest circumference, mid-arm circumference, and body mass index (BMI)) was performed 6 h after birth.

Ghrelin assay {#sec2-1}
-------------

Ghrelin levels were measured by using a commercial enzyme-linked immunosorbent assay kit (Ghrelin Human EIA Kit, EK-031-30; Phoenix Pharmaceuticals, Inc., Belmont, CA, USA).

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} shows that there were highly significant differences in anthropometric measurements between SGA and AGA groups, which were decreased in SGA. [Table 2](#T2){ref-type="table"} shows that there was highly significant increase in ghrelin levels in SGA compared to AGA group. [Table 3](#T3){ref-type="table"} shows that there was statistical negative correlation between all the studied anthropometric measurements and ghrelin level in SGA group. [Table 4](#T4){ref-type="table"} shows that there was statistical negative correlation between all the studied anthropometric measurements and ghrelin level in AGA group. [Figure 1](#F1){ref-type="fig"} shows statistically significant inverse correlation between ghrelin level and birth weight of both SGA and AGA neonates (*P* value 0.0001, *r*=−0.675). [Figure 2](#F2){ref-type="fig"} shows that there was statistically significant inverse correlation between ghrelin level and BMI of SGA and AGA neonates (*P* value 0.0001, *r*=−0.493).
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Statistical comparative study of ghrelin levels between SGA and AGA groups
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Correlation between anthropometric measures and ghrelin level in SGA group
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Correlation between anthropometric measures and ghrelin level in AGA group
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![Correlation between ghrelin levels and weight in SGA and AGA newborns. Shows statistically significant inverse correlation between ghrelin level and birth weight of both SGA and AGA neonates (*P* value 0.0001, *r*=−0. 675)](JCN-1-135-g005){#F1}

![Correlation between ghrelin level and body mass index of SGA and AGA newborns, showing statistically significant inverse correlation between ghrelin level and body mass index of both SGA and AGA neonates (*P* value 0.0001, *r*=−0.493)](JCN-1-135-g006){#F2}

DISCUSSION {#sec1-4}
==========

Ghrelin has an important role in the short-term regulation of appetite and in the long-term regulation of energy balance and glucose homeostasis.\[[@ref5]\] In this study, a group of 50 neonates were selected from Suzan Mubarak University Hospital; they were classified into two groups: Group A (SGA infants) included infants whose birth weight was below the 10^th^ percentile according to the intrauterine growth charts.

This study shows there were highly significant differences in anthropometric measurements between SGA and AGA groups. Also, [Table 2](#T2){ref-type="table"} shows that the level of ghrelin was highly statistically significantly increased in SGA group when compared to that in AGA group (*P*\<0.0001). Our results are in agreement with the reports of Onal *et al*.\[[@ref6]\] and Kitamura *et al*.\[[@ref7]\] They reported that the cord blood ghrelin in SGA infants was significantly higher than that of AGA infants (*P*=0.0001). Also, Farquhar *et al*.\[[@ref8]\] showed that ghrelin concentrations were 40% higher in SGA neonates compared to those in AGA neonates (*P*\<0.001). Moreover, Cortelazzi *et al*.\[[@ref9]\] studied the ghrelin levels during intrauterine life and reported that ghrelin levels in intrauterine growth restriction (IUGR) fetuses were significantly higher than those found in AGA fetuses (*P*\<0.005). In this study, there was significant negative correlation between ghrelin levels in cord blood and both gestational age and weight of neonates, which confirm our results that ghrelin increases in SGA neonates. This was in agreement with the finding of Chanoine *et al*.\[[@ref10]\] We found that the cord ghrelin levels in infants born by vaginal delivery were not different from those of infants born by Cesarean section and concluded that delivery mode did not affect the cord ghrelin levels. Our results are in agreement with the results of James *et al*.,\[[@ref11]\] Soriano *et al*.,\[[@ref12]\] and Chan *et al*.\[[@ref13]\] The increased levels of circulating ghrelin after weight loss is consistent with a role of ghrelin in the long-term regulation of body weight in humans. In addition, Nakazato *et al*.\[[@ref14]\] found that continuous administration of ghrelin increases the body weight, and besides increasing food intake, exogenous ghrelin decreases the metabolic rate and the catabolism of fat, thereby affecting all the aspects of the system of energy regulation in such a way as to increase the body weight. Shiiya *et al*.\[[@ref15]\] and Haqq *et al*.\[[@ref16]\] have also reported that plasma ghrelin concentrations negatively correlated with BMI in humans. Similarly, in our study, we found that cord ghrelin concentrations correlated with birth weight and BMI, which is consistent with the results of the previous studies. Birth weight is suggested to be a marker of adiposity in newborns. Additionally, body weight measurement is the easiest and the most reliable method among the anthropometric measurements to indicate the nutritional status of newborns, and birth weight is the most used marker indicating fetal neonatal growth. Several mechanisms may be responsible for the high ghrelin levels observed in IUGR fetuses. First, this pattern of secretion may be an additional component of the altered somatotrophic axis observed in growth-restricted fetuses. Indeed, the plasma GH levels in cord blood were higher in IUGR fetuses than in normal fetuses and negatively correlated with birth weight, probably as a result of the reduced Insulin-like growth factor 1 (IGF-1) levels present in this pathological condition.\[[@ref17][@ref18]\] Therefore, it is likely that low IGF-I associated with IUGR may induce ghrelin overproduction, although the feedback mechanisms regulating ghrelin secretion are still poorly understood. Alternatively, the increased levels of ghrelin observed in IUGR fetuses may be related to the role of this peptide in energy balance. Also, Horvath *et al*.\[[@ref19]\] found that ghrelin appears to be negatively correlated with BMI, body fat mass, and leptin levels. These data indicate that IUGR is associated with several hormonal changes that, although not strictly correlated, include the increase in ghrelin levels as well as the previously reported changes in GH and leptin. The source of ghrelin on cord plasma is unknown. It may originate from the maternal compartment, or may be secreted by the placenta into the fetal circulation, or may come directly from fetal tissues. In rats, Gualillo *et al*.\[[@ref20]\] found that ghrelin mRNA in the stomach, regarded as the main source of ghrelin, is not affected by pregnancy. A placental source of ghrelin cannot be ruled out. However, in humans, although ghrelin mRNA is detectable in both first trimester and term placenta by reverse-transcription polymerase chain reaction, the peptide is detected only in the first trimester placenta, but not at term by immunocytochemistry. Ghrelin levels are produced by the fetus is indicated by the lack of difference between arterial and venous concentration as well as by the evidence that ghrelin is almost absent in the placenta during the third trimester.\[[@ref21]\] Bellone *et al*.\[[@ref22]\] showed that ghrelin secretion increases from delivery to 4^th^ day of life and progressive increase in the circulating total ghrelin levels in the days after birth has been demonstrated. Feeding does not exert its well-known inhibitory effect on the circulating total ghrelin levels. It had already been demonstrated that food intake inhibits morning ghrelin secretion in adults, but not in prepubertal children. This ghrelin refractoriness to food intake from birth to childhood would therefore suggest that this hormone plays a role as an anabolic drive in the phase of growth and development.
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